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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a freezer oil composition which is sufficiently high in 
both lubricity and stability to heat and hydrolysis under a cooling medium atmosphere and has 
excellent cooling medium compatibility and electric insulating property, and to provide a fluid 
composition which uses the freezer oil composition and is used for freezers. 
SOLUTION: This freezer oil composition is characterized by containing an aliphatic cyclic 
polybasic carboxylate compound and an aromatic polybasic carboxylate compound and/or an 
aliphatic chain polybasic carboxylate compound. 
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-xg^;l/^:t^v';US. 3. 5. 5-hy^9^;l/^4^->;U 

[0 0 4 31 ^fc. iST'yUa-;!/ (0 . (ii) CDg 
-&!|!Sl*fflt>T^Stl5<b^ [I] tit. TSib^ [I 
-a] ~ [l-c] : 

ti - a] m-i^^'piz^r^R'^T^mt^n^mit^m 
[i-b] i^-»?«fc^-rsRiTa*n5m<b*fg 

»©^T3!r±fBZ;U=)-;U (i) tcS3l5-rst.ODT'^% 
<k^%i [I] 1^— »?«t»t::#S-r5RlT'S*nsK 
{b*Sg©i&Tir±IB7';U3-;U (i i) icfijR-rst. 
©T6«^b^ [I] Si; 
[l-c] [l-a] t [I-b] 
- *a#r*t.<DT-fe«. *«^lCfeL^Ttt. ±IB [I- 
a] ~ [l-c] 05SOt^■rt^'bffiSRrigT•S5ij«. 

f» • m7k^m^m^(Dm^ti^s. [i - a] xit [i - 

c] T'S^CtAW* Ll^p 

[0 0 4 41 ±fEib^%l [l-c] ©li^. -(b^^ [I- 
a] t [I-b] tO^WfJ^tCOL^Ttt^ftCftOffiStl 
«:L>3!j«v ^ • lID5^^5^^eS^tt^^>SJS6^e. {b^ilSii [I- 
c] 0^g«»*tLT, [l-a] tf5Mfi%iX±T- 
SSCt5E?»$L<. 1 OSa%iJU:T-£SCttf<ty 

< , 2 0 nm%&.±Tio^ C i: Ll\ 
[0 0 4 51 ±iEfb^*iil [l-a] ~ [l-c] iz 

fet^T» Tl\fZi-)\, (i) KfiSsrSRltT'/l/a-iU 
(ii) tCd&5Rr5Rl<!:©t;bJtli1ttc$iM*n5t© 

*T'3lfc*tl5<DT'»$L<. iulBt/Utbif5. 6 
0/'40~99/1 (<t»J»$L<fi7 0/3 0~9 9 
/I. L<tt8 0/2 0~9 9/1) ©@H 

(C%;&^:)^^»g1£ti(;^e(cSi6en«4SlRl(c£U. $ 
fc, lylBt^Wtif 1/9 9~6 0/4 0 (J:y»$L< 
til/99~50/5 0. *6lC»$L<tt1/99~ 
4 0/6 0) ©EHlC»«t>&fflS?HaTT'©S5t1St 

[0 0 4 61 Sfcx -fb^ [I] It. fli3gSC3®±0K^ 
Ji?l«:M{b*^«fl« 1 <lXtt«affle^ LTt^Tt. J:l> 

[0 0 4 71 ±IB{b^ [I] i?wr5x;^5^ 



7•;^*<^)E^S|^COt^T c l s^*, t r a n sft^t^ftl 
T*fe-3T'fe«t<. c i si*:, t r a n s^mi>-f 

n6^5^*mJ4T'raL^TtJ:<. c i s<*t t r a n s 

SiSA^Sttc i s{*ir»$L<. ?&J®^HaTT'©S5t 

a n s<*tP»$ LtV $fc. c i sWt t r a n si*<t 
©g-&%i*^L^5Jl^. ias#cDt;Httt»$ L < tt 2 0 

/8 0~8 0/2 0T*y. J:y»$L<li2 5/7 5 
~7 5/2 ST'Sy. #6lc»* L<t±3 0/7 0~7 
0/3 OT'a&«, c i t r a n sfttW-t/Htir 

1JD*»S?SJ£1S tCD3K*i?<fc y S*^T'5i53i**l%fil^ 

[0 0 4 8] :aiic. *Sl^lCib^6^«Bi31iC#ffi5tj;l/?K> 
exXx/Wb^t LTSfS3S:S-©<b^T*««fl:^ 

[II] ^c■:Jt^TSi^9■r«o 
[0 0 4 9] ±iBfb-&% [II] tCfcl^^Slfffi^t LT 

tt. ±ia (a) \z7^r^^^tzrf^mmsL^'S^tn\^ 

(a) J tt^-5) <?«t^6ns. BgfifiSliSSC^ffi 
*;l/?R>ffiij«%-r«*/l/;Jf+-5';l/So<ia<?i 

»<Wia) ©±l®tti|ttcS!llS**i*t^tf. »SL<tt4 
fiffiiilTT'^y. J:y5f$L<l43<ffiJ^TT'^y. gti? 
SL<t±2fliT'aB5o {ffiafi«BulB±Kgffi*S^S<!:. » 
6ti«<b^!fe [II] a)fiS3iti!l14i?fiT-r««|S)tc£ 

[0 0 5 01 Sfc. fliaSfiE^SC^fiffi*;U<i?>M (a) fi? 

^•r«*;i/^j?+5'7i/SflD5-6a)2<ie(±i±, ■?-+i-fnji 

S*i«IgBSig3iJC#.ffi*;l/#>Mx7.x;Kb^©S^ • 
[005 11 ^6lc. BgE6SllijSCS-fiE*;!//1?VK (a) 

©lt^*i^M^cot^T^^^tt^cSlJl®^^^r. fliJiscs±©Bi 

Tc i sit t r a n s^tDt^-ftlT-^^T'fc if. $ 
fcv fli8aBe3EiiC^ffi*;U<t?>^ (a) ©3-5c i sflk 
t r a n si*®3-6©L>-r*T.3bM a^«34T'St^T^.<fc 
<. c I t r a n s*t©S^«m''T'& J: 
l\ Li^LSifS. l^-iD*5Jfi?S£tto>a*6-6{ic 

5l^:t^^aJS.^(»6^±t ran s(*«5»SLL\ *6tc. 
c i si*t t r a n si*t*g^LT«L^5i§•&. 
^7l'tb«:»$L<li2 0/8 0 — 8 0/2 0. *y»$ 
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L<li2 5/7 5~7 5/2 5. * L < l± 3 0 

/7 0~7 0/3 OT'^S. c i si^t t r a n s<*t 

[0 0 5 21 S^m^A^tlll^t:>m (a) <tLT 

's+it>5^*/U?|fVS. 4-S/-J'P's4=^-b>-1 . 2- 

3-p<^;U-4— >^'P'\4^-b>-l. 2-$^*;U 

?f?VSf. 4-^5^;U-4— >^P'\+H2>-1 , 2-v^ 
A;U#>K. 1, 2. A-S/<7U^dr*)-y\'>JtnV^> 

m. 1. 2, 4. 5— ><^p^4^-y>?h5*;u<i?>» 

— >-j7P^+-»t>>^A;i//i-c:xMs 2- 
v'-j^p's^-y-ve^Ayu^i^vK. 4-p<^;i/-i, 2— > 

•i7P<^+-y->v^*j|/#>^, 1. 2. 4-v-5?P'\4^-9- 

vhu*;u?i?>ffi. 1. 2. 4. 5— ^^p-N^-y-vx 

— >-5'P'\+-b>-i. 2-i?*;U/i?>^. 4-^5^;u 
-1, 2— >•?P'^>^^^:tv5?A/^.1^>s. 3-^g^;u- 
4— ^^^□'N+HzV-l. 2— :/A;U?KvMs 4-^?- 
;U-4— >^'P'^4^-tr>-1 , 2-5?3!jiU<P>Si?»$ 

T'rat^7•^>J:<. 2ffiJiUi^$i*^fo^Tfflt'»T'feJ: 

[0 0 5 31 ^Tz. *^^^Cfct^T^±, iiBSffiE^SC^ 
*;U?t?>K (a) comm:mi. xxx;k K/xp-yXb 

xX5^;k SI/NP-yXb^^irPlfStiS. 

[0 0 5 4] Bsmmms:,^t»u^->m. (a) (osbst^ 

[0 0 5 51 ^fc. fl;^*!!! [II] <DZ;l/=l-;l/BEiJ©3 
■SO-35T'«5{b^ (b) {±. §ua©iiy*K»*2 

(b) tLTli. ^{iT'yUD-^k $ffll7xy-;k ^ 



(b) J tt>3) c Htl^aXt^ (b) ©tfiT'ts # 

!^ [II] @m«gMH£&lf^$£1£ii«J:y 

[0 0 5 61 ±e<b-^ [II] oyit^ (b) tLT» 

»*L<ttMlga2~1 Os J:y»*L<tt2~8<!!>* 
<^T'^y. ■5-<^)5*?tt"U:ltx-x;U^i)x#$tirL^T 
%<kt^ iI©J:3&#^7'/U=i-;U(!:LTfi. MftWtc 

x5'U>-j^yp-;k :^Pk:u>^^ya-;k 
U>^ry3-;k 1. 3-^4!>-:^*-;k i. A-y 
^>-:^4--fV. <r*J-{i*J>. ^tit'O^yu-ifyzi-yk 
hy;><^p-/ux^r>, hy^^p-;b:rpytv. hy 
>^p-;u::7^/^x 'O^'xyxy h-;k 1. 3. 
5-'^v^>Ky:j--/k v;Ufcfh-;k vji/e^iv, 
-f yv)bA-< K\ -y;Ut y-ty^tS^.-y' K 
xh-jk y^bTh-ik *-S/y h-;k -^vxh- 
ik +->P-X. T'pldy-yL. >J^-X. =yixy— 

-Xv V/U<|-C-Xs -bPfc::i--X. — X. -fW 

;i/h-x» i-u/\p— X. ->a^p— X. ^^^y— 

Xv ^Z/'J-yy-T.. ytl'^JV-T.. p<g^/l/^;l/ri-> 

K. Mtftccnecogp^x-T'Mb^i^irPtfsns. 

[0 0 5 7] Sfc. ±iEfb^ [II] lCfctNT»iiteffi 
~10, <fcy»$L<t±K»a2~8<D^ffiy';m-/l/ 

<lt2~1 OT-asy. J:y»$L<ti2~5T'SSo c 

m{*WKttfl9ji«r. -:?x5^u>^fyp-;k hyx^u 
>-yyp-;k 7^ K5xg^u>-jfya-;k 'Sv^ixf^ 
u>-yy=i-;k 5^:rptru>^-yzi-;k hu^pe 
u>^i^y=i-yk 7^h^ypfcru>ify=i-;k 'O^' 
rpkruy^fyp-ik 5?7?^u>^fya-;k i-y::^ 
f^uv'^'yzi-yk ?h^::f9^u>^''yp-;k ^-y^ 
:7^u>^'"yp-jk i^^y-tyv. hy^fy-ty^, 
xh5^y-byv. '^^^i^fy-by Vs 5? (^ss.^'O^ 
;u^ya-;i/) . hy , 5: 

>U-5fy3-;U) . 'J (hyp<5^p-;Ux^i» , h ij 

(hyy^p-;ux$» . (i-y^^p-/ux 
^v) X (hyy?n-;i/x^»» . 5^ (hy^ 
9^P-;Uyp/^» , hy (hy;<^p-;l/:/p/< 
V) s xh5 (l>y^<^P-iUrP/K» . 'O^r (K 
y^5^n-;u:rp/<» . (f- y^^p-;i/:y-SJ 
V) X hy (hy>5^p-;i/:7^i» » (hy^ 
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[0 0 5 8] *^^^CfeL^T^±. (b) tLT± 

<>Haa^^P'1?>^tcJ:-3TxXx;Wb*tifcg»»*^ 

TflO/T^* ftfc<b^offffl!tx;^T-;l/Xttya t*>ex 

[0 0 5 91 $fc. *%^u:6^6^5<k^ [II] ^CteL^ 

(c) l±Hi©*MS«^Wf SdtfPt&ST'S^o CCD 
J:3S{b^ (c) .tLTtt. iffi7^Un-;k H17 

S3H5BKtP©e»*;l/'1?>BHc J: U xx?;Wb**ifcfl; 

(c) J tmmr^) . 

[0 0 6 0] ±s©'fb^ (c) ©ifi-pt. ggisaa-' 

^tt© 1 -jUXltse^a 5 ~ 1 0 © IfiEv'-i^ P 

yn/w-)i/ (n-yajw-iw i -^^;ux'5»y- 
;u««#tr) . ii^«Xtt»ii8£^«©:r5jy-/U (n- 

;l/ (n-^>4fy-;k 1 -^?;l/:7^y-;k 2-p< 
^;i/:7^jy-;k 3-yt'f-)uy^y-}\^^^tj) . m 

1 -y5^jU'^>-S'y-;k 2-><5^;U'<>-5jy-;k 3 
y-;k 2-y^;i/'\+-9-y-;k 3-y^;U'\+-y-y 

-;k 4-;><9^;U^+-y-y-7k 5-yf^;l/'\+-9-y- 
;k 2. 4-yy^;i/'<v^fy-;i/«^§€?) . iSSg«S 
X(i5Jil6^tt©^l-?^!y-;U (n-zj-^'^iy-yk 2- 

x?;UAv4^+^-y-;k 1 -y^;U'N:/^y-/k 2-y 
?yi/^7^»y-;i/«^^tr) , mm^it^mmkcoy 
±y-)\, kn-y-yy-iW i -;<^;u*^^5»y-/k 
3, 5, 5-F-uyf^;i/'\=^ity-;k 1- 
)\/-yu\L)\A -3-^^>u:f^ry-;i/#$^fc) , iei^ 

«Xlii^«gffi«©xAy-;U (n-7^*y-;k i so 

-7^Ay-;l^«^tr) . itm«Xtii^iigaMtt<7)'^>7=' 
*y-;l/ (n-'>>x*y-;U«$#tr) . m^ttxt* 
iJ-ilS^ttO Y9-hy-)\f (n - Kx5!3y-;k i s o - 

*y-;k iimttXti$M!SattC!>5^K5x*y-;U (n 

-T-v^T^tiy-iW i s o-xh5xay-iU^«-& 



tr) . il^ttX»i»ii5a^tt<D'<V^x*y-;k iS^tt 
Xl±»i^tt©'\^r+f5^Ay-7U (n-zN+itxJtjy- 
;k i so-'\4^-9-x*y-;l'§*^Cj) , 

f5r^^jy-;b (n-:i-^^'xAy-;k I so-:^-? 

^x»y-;u»s#fc) . >'^P'^+ity-;k y^;u 
->-j7p^:*^-9-y-;k 5?^^;U->^'P'\++>-y-;l/SiP 

(00 6 1] *^^^cfet^T^t. ±E©{b^ (c) © 

5-6©ia^«ttT'«t^Tt.J:<. 2aJsUi*ffl*^fc 

■a:TfflL>Tfe«tt\ L*i^L3a:i?6v 2a«±©'fb^%l« 

6^ 5»$ L < . AXT©ii3^^fc-& : 
(c-1) Be*ai~5©lia6fiiH17';l/=i-;U6^'535: 
*P6^6illf+i«'>^< tt, 1 a© 1 1i7';l/P-/k a 

If 

(c-2) ge«a6~1 8©BgB3&SlHffly';l/Zl-;l/6>S 
^«SfA^6Stfn«'>*< t*. 1 S©Hffiy';l/3-jl/±f^ 
6 &5g^«ffit^5 C 1 3t>« J: y Lt\ 

[0 0 6 2] ^fc. ±iB (c-1) fiE5J©7';l/:3-/H 

a©at«ffiL>ftJS^. ^sn^-fb^iiSi • isMm^smSi. 
fc. ±e (c-2) S6»©z;^a-;^1a©**st^n: 

li^. ?i6ti«{b^©;feigffl?&1Sir^+»t&*«ii^ 

[00631 ±e (c-1) «»©7'yu3-;ui, mm 

a 1 ~ 5 ©BiBJifif 1 fii y'/l/a -yUT'fe U . ft<*6*llc{±. 
iK*a 1 ~ 5 ©ismtt©7';u=i-;i/X(±^«a 3 ~ 5 © 
»iSMtt©y';m-;l/fi5#ffS*v JcUattWlcttffil^ 
tfx p<4«y-;k x4»y-;k n-^P/ty-Zk n- 

i^'^y-zk n-'O^y-zk iso-:rp/ty- 
;k I s o-:?'4«y— ;k sec-:;f^y— ;k iso 
-^v4iy-;Wf<fPff6ns. cn5©«<'T*'fc» isi* 
lin*5J^SSe©SjiS4i^5. K^a3~s©z;i/=i-;i' 
if'ffSLts Sfc. iligtt©*,©?^^-^*. »<$!««© 

©ffi^ri:t^3aJS^^5^in-■:f4ly-;k n-^>4iy 
-;i/^©il«tt7';i/=i-;Ufi^»$L<. J^iiffiSSt^ 
• 4D*^^s^s^^^:©M3i^:t^5aili^l^6^4 1 s o 

4fy-/k i s o-'<>^ry-;l/«©»fi^tt7';ba- 

[0 0 6 4] — ±|B (c-2) ^^0>7HZ3-Mt 
Sm& 6 ~ 1 8 ©BSflWSl 1 ffiT'/l/D -yUT'S y . SifeW 
tcti. ^m&.6~^ 8©ffiatt©y;Uzi-;UXt±gS5a 
6~i 8©»iifi^tt©7';ua-;l'§. J:y*{*«)lctt. 
n -'s^^-y-y-ik n-^r^y-;k n-*-j?$y- 

;k n-y^y— /k n-7^Ay-;k n-«5>x*y 
— ;k n-Kx*y— /k l>^x*y— ;k n- 

^++^7^*y-;k n-*^^i7=^»y-;k iso-^ 
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2-x^;l//\:*^+fy-;k 2-:i-^?$ry-;k i 
s o-:i-^'S?y-;k 3, 5, 5- 
— ;k i so— T^^jy— ;k i so— ^h^xsy— 

;k I s o-^:<r1tx»y-;k i s o-*^7^rT^^?y 
-/k 2, 6->?^^;l/-4— ^3J^5?y-;U^3ErWS 

-1 2©z;u=i-;u4iW$L<. S^Sty-gojy'yl/a 
y»$Lt^o Sfc. (c-2) «»i:LTeD1 

g**6t±n~'^y^fy-;k n-:t^74jy-;k n- 
y:^-y-;k n-x:<3y-;UScDia®tt7';l/=i-;U3S^» 

3ai^.6^6tt I s o-^:^^y-;k 2-x^;l/'N+--9- 
y-;k 3, 5, 5-hU^^;U'\4^1ty-;U^fl!)i3^(e 

[0 0 6 51 ±iS (c-1) (c-2) 0S.^t^ 

mmt^m-^. (c-d (c-2) ^5j<t^^ 
;uJttt^t^c$^lls*+l*l^<)\ sjiis. • tu^^m^m 

MfRltz:fe^Jli:6^6 1/99 — 9 9/1 (DSHtcS^il 

Sit. ±iB<Dit«6 0/4 0-'9 9/1OeHtC*Sil 
<!:3j?SfSL<. 7 0/3 0'-9 9/1 tDSHtcS^SJlt 
3b^J:y$f$L<x 8 0/2 0'--9 9/1 CDEHtcfe^SC 

If * cfc U fiii-r ^SiiSA^ 6 ±B(Ditit 1 / 9 
9-6 0/4 0t^^atC£^JIti)^»*L<. 1/9 9 
— SO/SOt^EHtCfe^CttfcfcUffSLC. 1/9 
9 4 0 / 6 0 (OffiHlcSS C t iPgfe»$ 

to 0 6 6] *^H^tcfei^T«. ^myJl^-JU(D^m 

(c) tLTfflt^^CttT-^^o COcfc3S:gS»f*t 
{b^%itDKMx;^5^;k >^Pt:*>ffixxx;U§<rifiS 

[0 0 6 71 *SI?9tJ:3E)>6^^<t^Jftl til] tufelNTtt. 
ft^ (a) . (b) Sif (c) tLT. TBit^ 

(a' ) . (b' ) &lf (c' ) : 

(a' ) 1, 2-z/<?a^d^V>-Jtl)U^>m. 4-i/ 
^□-^+-tr>-l, 2->^*;U<fC>^Miftc-^tiS<7>M 
m^m. xXx;US01K/\Q^><b!te6^6^^SJ:y31 

1 

(b' ) xg^b>ifij3-;k :rptfLx>^nja-;k 
-;k 5/x5^u>^rijzi-;k v:rpb^u>^f 



^;U^fUi3-;k Mmc^*i6^3!:>xx5^;Wb%i6^6S:S 

(c' ) n-:?'^y-;k n-^>^y-)W n-^^ 
^y-)W n-^3^^/-;k n-*^^/— ;k n- 
/•^-y-;k n-xAZ-yk 1so-:/4z/-;k 1 
so-^>^ry— ;k iso-^*ity— ;k iso- 
^y^y-lW 2-X^;U^+-9-y-;k 3, 5, 5- 

hu^^/i/^^^-y-y-ik n-7^/-;ut n— ^^^-y- 

y-;Uta)S'&7';l/3-;k n -74f/-;U4: n ->n-7 

y^y-;l/i:<DS'&7';Ua-;k n-^^^z-yut n- 
T^a/-;^i:^DS'&7';^□-;k n-:r4ry— jl/i: i s 
o-^4^-9'y-;U<i:(0*S'&7';U=3-;k n-:^^y-;l/ 
i: i s o -^3^^/— ;!/<!: a)S'&7';H3—;k n-3^4i 
y-yl/t 2 -xg^;l/A,^p-ity-;Ui:fl!>S'&7';l/n-;k 
n-:?^iy-;l/i:3, 5, 5 - h 'jy^;l/^4^t^y-;l/ 
i:fDS^7^;Uzi-;k \ s o-z^^y-jl/tn-^^-^ 
/-;l/i:eDS'&y';l/a-;k I s o-^^^y-ii/t n- 
^3^^'/-;^i:OS^7';l/=l-;k iso-7^?/-;l/ 
tn-:?|-^^/-;Ui:OS^Z;l/=i-;k lso-74? 
y-;ut n-y:^y-;Ui:a)S^7^;ua-;k iso- 
:?'^/-;l/t n-x»/-;i/<!:(3DS-&z;ua-;k is 
o-:^$y-;i/i: i s o-^^-y-y-yutcDTg-aT'/ua 
-)W i s o-:?4^y-;l/i: i s o-^y^y-jlttD 
S'&T'yUP-Jk I s o-:;'5r/-;Ut 2-xg^;U/\4^ 

■y-y-zbta^g^T^^m-yk i s o-:/4zy-;i/<!: 
3, 5, 5- huy^yu^+ity-yl/t^^S'&T'yl/a- 
yk n-^v^y-;i/t n-^4^ity-;l/to5S-&z;l/ 
i]-;k n-^>^ty-;l/i:n-^a4ry-;l/i:fl!)S'& 
T^ym-Zk n— ^V^ry-;l/i:n-:t'j7^y-;l/tCD 

S^T^yl/P-yk n-^>^?y-;i/t n-y:^y-;i/<t 
OS'&T'/m-yk n-^V^ty— ;l/i:n-x*y-;l/ 
ttDg^T'yUzi-yk n-'Siv^y-ybt i s o-^4^ 
•9-y-;Uta)g'&y';U3-;k n— ^v^^y-yi/t i s 

;bt2-x^;U^4^-9'y-;l/i:<3!)S'&Zyl/Zi-;k n- 
^>^y-)Ut3, 5, 5- huy^;i/^4^+fy-;i/t 

Og^y^/UiJ-yk i s o -^>5ry-;Ui: n 
y-;l/i:^0S'&7';l/U-;k i s o-^>^y— n 
-^:r*y-;i/(ha)ig^7';ua-/k iso-^>^y 
-;l/fcn-:i->>4ry-;l/i:0g^7';Ua-;k iso- 
^>4ry-";l/i:n-y:^y-/Ui:©S'&7';l/D-;k i 
s o y-yut n -5r*y— ;l/ta)S'&7';i/ii— 
;k \ s o-^V4?y— i s o-^^-^ty—jl/tO 
il^T^il/P-yk i s o-^>^?y— ;Ui: i s o-^y 
^ty-yl/t^DS^T^yl/P-yk I s o-^>4ty— ;U<t 
2-x5^;b^:*^+f-y-;l/i:OS^Z;U=i-;k iso- 
^>^y-iUii3, 5, 5- hUp«^;U^+ity-;l/<h 



(11) 



^632002-1 94366 



[0 0 5 81 JiS«D<k^q5a (a) ~ (c) :&^L^TXX 
5^yWb5JS«?Tetc(SU -fb^ (b) i:<b-&%i (c) 

toi^it. mmm^^i3iif^>wit (a) i^au: 

J^LTii^l. 0~1. S^fi. ff$L<tt1. 05~ 

1. 2SMtN6n^o 

[0 0 6 9] $fc. •fb^ifel (b) iib^ (c) t(D=E 

i:irT-*««lR]li:26S2:<!:6^51/9 9~9 9/1 

*tS^6^6(iv ±E<Ditti1/9 9~8 0/2 0<3D®B 
ItS^Ctirff^ L<. 5/9 5~7 0/3 0®®HtC 
S«Ct)S5J:yff$L<. 1 0/90~60/40©e 

[0 0 7 0] ±IB{b^ (a) ~ (c) ^m^tz 

xxx;i/{b5c5u:fct^-rx «ij^tfv s^mmm^^t>ji^ 
^>m (a) t LT^£s*ns^*;^<^?>»»«L^^± 
•5-<7)g|i|fti?^ri)*;l/#+->;l/Si)^2<iT'S 
fb^ (b) <!:LTfieffl*ns<b^tfsr«*S»iP 
2<iT-»5«^. SlS^Wis il^s TIHSC (2) ~ 
(6) : 

R3-X-r2-x-R3 (2) 
R3-X-R2-X-R2-X-R3 (3) 

[0071] 

[lb 11 



[0 0 72] 
[<b21 



R2 



R2 



(5) 



R3-X-R3 (6) 

(±ESC (2) ~ (6) 4". xttii&iftaisa^A/b^ie 

>ll (a) fcSJRfSSgSSCi^S/U'l-CV^S^SU 
R2l4^b^ (b) tCE63lE-r«2<l©*^»S^Wr5'fb 
^©»StSU R3l4{b^ (c) lCft3Rr«1fli 

£D*MS*s-r«'fb-&i!«s©^*ar) TS^nsfl:^ 

[0 0 7 31 ±ea: (2) ~ (6) XT'S^tlSfli 



[0 0 7 4] Sfe. ±fBSC (2) ~ (6) «t>v R2tS 
*ti«Sti. <b^ (b) i: LT^lS^ft5*®S« 2 

^l«■r«■^b^6^s^JcMS*p^t^rcBlSTSSo 

[0 0 7 5] <b-&%l (b) t LT2<lZyUa-;l/:£St'> 
R2-Z?«*ft«Sttx-?;WB^S$A,T't^T 

^.<fc^.^^?. ^©Bi^Sftt2~i oT'SsctAws L 
<. 2~8T'£Sc:ttf«fcy»$Ut^ c:©J:5«:»i: 
LTtt. x^u>^fya-ik 7Ptru> 

-;k 1. 4-:7^i>s?:j— ;k ^:t^>^;u^"y zj- 
[0 0 7 6] Sfc. <fb^ (b) tLT2ffi7';Ua-;u 

(Dm^^mi^^m^. R2{iM^a2~i o (j:y» 

$L<(±2~8) , Ji^g2~1 0 (J:y»^L<tt2 
~5) ®Ji^©^T'36«Cti?»$Lt^. COJ:5 
^•tLTti. >?x9^U>-Jfy3-;k h 

yxg^u>^y3-;k ?-h^xg^u>^fya-;k 
>^tx^U>^ry3-;k 5?:^Pt:u>'^ya-;k h 
y7ptru>'jfy3-;k ^h5:3fpfcru>^fyp- 
;k '<>^f;7^peu>^^ya— ;k -:^:?''f^uv^^y3- 
;k hy:/5^u>-j^ya-;k 5^ h^^'^uv^ry^- 
ik '<>^:7^u>4fyp-ik 2^ (^^z^v^/i/^fy 
=i-;W , I- 'J (^:i-^>'^)Uif'jz3-M . 7^h^ 
(^-*'<>9^;U-J^y □-;!/) ^ (*:t'<>^;U^ 
yp-zW «©<b^A'^57kSS*l^t>^^ir^if6 

[0 0 7 7] ±IBiC (2) ~ (6) R3T-g*tl5 

si4. {b^ (c) <t LTffis**i-57kK»^ mwr 

«fl:^4^67lcKS«KEt^fc^-pS«o CCT. R3 
T-SS-tiSSroSl^att 1 ~ 3 0 TS;5 C 1 3b^»$ L 
<. 2~2 4T'a6SCi:4i«J:y»SL<. 3-18735 

■?PZ;U+;l/S. zy-;l/». T'/U^^/UT'y-yUS, T' 

y-iuyyiz+zi/S^fi^^ifsti-s. c*is©«f'T't>. 
;U»X(i7';U+;b5/^^ p 7'yu+;i/ST'*s c t iff* L 



(12) 
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[0 0 7 81 ±IB£DR3T-S*tlS*©3-5. T'/U+ZU 

[0 0 7 91 cnscoTJi'dFii^mo^z-i,. mm^(07 

[0 0 8 01 *rc. ±iEOR3T«tl«S©3-6. 
[0 0 8 11 -fb^ (c) tLT±e©7';l/a-iU (c 

- 1 ) , (c - 2) o-S^y'yua-zu^^g^TSii^. 

±eSC (A) ~ (E) it>®R3o-5-6 (c-1) 
SJR-rST'JU^r/l/SttMiRai ~50y'il/^^;UST'« 

y . s» • M^^^ssttoa^fi'Sff* L < »Miiia 3 
[00821 (c-1) ^^tcassrsMsai-s© 



[0 0 8 3] flfe^. ±IE* (2) - (6) tCfcl*:5R3 
0-5-5v (c-2) f£»lcffl5K-r57'JU+;U»t±M«a 
6~l 8©y';b4^;l/ST-;fe5i?v 
^6~1 2©7';l/*;USfi«»$L<. M^a7~9<0 
y';l/+;l/S<f<i:y0$Lt^. Bema6~l 8fD7'/l'4^;l/ 

[0 0 8 41 *fc. (c-2) fig^JtcSSJt-^M^as 
~1 807';U=t^;l/«i:LTtt. M<*e?Ji::(±. illKl«X(t 

I s o-^y^)\>m. 2-xf^;U'N+>';l/S^ 3. 5. 

[0 0 8 51 "fb-&!Rii (c) t LTZibzi-;!/ 

( c - 1 ) . ( c - 2 ) <DS^7';l'3-;l/«Sl''«S 
±iBSC (2) . (3) . (6) T'S**lS<b^tt 

^■n^nTE [ll-a] ~ [ll-c] : 
[I I- a] 1^— »?tt»lC??firSR37?S*n*7'yl/+^ 

;I/S©2ll3-5©-:^tf5 (c-1) SE»ttS3l5-r«ST- 

s&Us flto&t? (c-2) «»ice&3i5-r«»T'a55<b^ 
[II] . 

[II- b] tc^?ffi-r5R3T*S*tl«y';l/* 

)imim\iL (c-i) «»ics«-r«»T'a&%fb^ 

[II] l^-»?tftC^^ltr5R3T-S*n«y';U* 
/USii^te (c-2) «a-lJ:fi3l5-r«ST-«5<b^ 

[11] t(T>m^. stf 

[ll-c] [ll-a] t [ll-b] 
tiv fb^ [II] tLT±E [ll-a] ~ [ll-c] <D 
*»/SSS14<DajSi»^6. [ll-a] Xl± [ll-c] T- 

[0 0 8 6] $fc. <b^%i [II] [ll-c] \z^-tm 

mz'S>^m^. [ll-a] t [ll-b] t©##iij^ic 



(13) 
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^6>6. [Il-a] t [ll-b] <!:©^ftM«g*t L 

[Il-a] ii«5aa%JSt±T-J&«Ct<>'»*L<^ 
1 0 MgyoJJLhT'SS Ct*«iy»^L<. 15 SS% 
JJ(±T-£«c:i:i?*6lc«}:ySfS L<. 2 0Sa%JiLh 

[0 0 8 71 *SIC. JiSiC (2) . (3). (6) 
tfi. 7';ua-;l/ (c-i) iz^Skt^R^tTjl^zn-jl' 
(c - 2) ice&JUr^ R3t(3!)t;Httt4tlC*JS*tl5 

CtA^S 1 / 9 9~9 9 / 1 ©KHrtT-feSCtififfS 

IB<Dltli 60/40~99/l COmmPiTS>^ 1 1 

y»SL<. 8 0/2 0~9 9/1 ©SartT'feSCt 

cfc y fi«f 5 ±fB©ltt± 1/99 

~6 0/4 0a)©HF'gT'S«Ci:4i^»^ L<. 1/9 9 
~5 0/5 0OeaF«3T-a6SCtii5J:y»S L<. 1/ 
9 9~4 0/6 0©SHl*9T'SSCtii«St»^ LL^o 
[0 0 8 8] ±ia<b^!fel [II] ii5±iBiC (2) ~ (6) 
T-a**l«t.©T*S««^> ±EiC (2) ~ (5) T-a 

*ft«fl:^oa -6® 1 s««34T'«t>T«. «fc < X ±e 

iC (2) ~ (6) T'S*n5fk^©3-6fl52aCi±© 

!|& [II] tf. ±§33* (2) - (5) T-a*tl5<b^<3!) 
5S©Ufnt.#S-r±i2^ (6) T'5S-n«<b^tlO 
^^T'^fiE^nsiS^tcii. SiteS-fbLfciS^lcJfeigffiS 

[0 0 8 9] *fc. *SI?ia»C3b^<)^«'fb^ [II] i?±ffi 

(2) ~ (6) T*s*ns<b^oa-602aij(±o 
s^T-fe^ii^. s^b^o^ftiy^tteaT'ife y s 

RIfgaS^ft©,'SA^S. ±IHSt (2) -w 

(6) Tssns'fb^o-j-tif'tio^si'j^ttg^ 

[0 0 9 01 {b^ (2) : 0~1 OOmo I »S 
L<tt1~9 9mo I *5(E:»$L<t45~9 5m 
o I % 

<t^ (3) : 0~1 0 Omo I %. »$L<»±1~9 
0mol%. L<tt2~8 0mo I % 

{b^ (4) : 0~1 0 Omo I %v »$L<t41 — 9 
9mol%. *5tCffSL<tt5~9 5mo I % 
fb^ (5) : 0~1 0 Omo I L<ttl ~9 

Omol%. *6t<:»$L<li2~80mo I % 
{b^ (6) : 0~9 0mo I %. »SL<ti1~8 0 
mo I *6t»$L<l45~7 5mo I %„ 
[009 1] ^fc. c eiT-tix LTBiSS^Jl^ 
(a) . 7'il'3-;UfiE»tLT±IB{b-& 



(b) . (c) =£^n^nst^fcxx7^;^^bSES;^^:o 
L^TSi^Lfcfi?. *^BJ^^:3b^6^5^b^ [II] li. ^-^ 

^^'ptz&if^mm^<om&-tf±'Bit^ (a) ics* 

rstOT'feyx 7;l/=i-;Ufi£5i-©^5ttf±iHfb^ 
(b) Rtf/Xlt (c) icfijR-rStOT-feSKy. 

/UrOSIt. ±E{b-&% (b) Stf (c) 07';l/3-;U 
©xXx;Wb5fS»cJ:y35#ffll^*;U?R>llxx 

llx;t7^;UU:*jg^iJM (*^iaS) ^'noZLtlzi: 
oTv S«)©®5a:*ffi»il/?lf>Kxxx;kfb^S?# 

[0 0 9 2] $fc, J:©<!:5tcL,T»6n«<b^ [I 
I] ^^:fcl,^T^t^ J!i5i^±CDg^jl?fc^<b*^«)!r 

C<D J; -5 S:K<b*^S<!: LTliy';l/=t^;l'»i?Jif S L < . 

[0 0 9 31 l%±. :$immzii^is>:s>^SS^^^tn\^ 

HXv'Mt^^ (»*L<»±S©<b^% [1] SI?/ 
3^»ib^ [II] ) (^^W«(c(^4t(c$!l|!g(^^l,^ij(. |g 
BfiSESSC^ffiA;l/#>»x;^?;l/fl:^0#r5ffitifc 

sa14B6fi«<^:y5^»^•n5^:t^•5a^.i)^6. 

^ omm%iu±^mr^zLttf^ots^^L<. 3osm 

%Ja±*^r«Ci:tf*5U:J:y»S L<. 5 0Sa% 

[0 0 9 4] :^^^(D;$^%-;i&«a«!|^». JilB^fgfiSSE 
3Sa^*;l/<l?v»xx?;Wb^l::lffljlT» S»Bi0 
fiffi*/l/<K>mxX7^;Wb^%Si;/Xt±liilfifiiffiSC^ 

(^$8i^A;l/<l?>ttx;;i7^;l/ft#%) 4:%^(cfet^ 

Tffl 6 *i55f SSi^* ;l/<f?>^x X7^;Kb^!|4!itt. 

;l/StS^-r«4.©T'**. Jifc. ^Sfit-Hi*;U?l?> 
^xXx;l'^±EOBiaSSi3^^^*;l/#v®xX7=;l/ 
<b-&%tffl?f^to-t*TSt^fci&&lc«, 

l^x:^7;Mb^£!>ima (xX7;USo{eiS0 it2WH 

±T&nimiz^m^tiiii'-». i ~ 4ffiT-£s c t if- 

ff$L<. 2~3fliTSSC(!:ij««fcy»$L<. 2ffiT* 
;Hb^!|Sl©fiBiaii«4fii^Sjl5t. • m 



(14) 



^Bi2 0 0 2-1 943 6 6 



[0 0 9 5] *%l^tC6^6^^^Sfil^ffi*/U<f?>KxX 

>-\z>m. ±y^\y>m. ^>^iy>m. pxuvaa, 
m^fstl^tf^s -^^-tf LIS 

[0 0 9 6] ±ffiO^SSaSI±tu^rSXX5F;l/SiD 

LS 

[0 0 9 7] ^tc. SMS§Si^*;l//ie>l!xxx;u 

#ffliA;U#>K<!:y';U3-;Ui:®xXT^;WbE^lcj:y 

ffiT'iU^ -;k ^ffi^iHJ— ;KDL''-f tlT'fe-^ T t. J: L"* 

i)WSL<s JB^Sn^xXT^/l/StLrtt. TIE—® 
SC (7) : 

-COOR4 (7) 

[iC (7) 4". R4ttM^i^1~3 0©K<b*^»«S 
f] T-S* n«t.®fi«»^ LIS *6t::, iiSSC (7) 

5c:tti^J:y»$L<. 3~1 8 T'S^di: 
LL\ il©J:-5^K<b!k^»i:LTti. ±iB— 
(1) 4'©R''©gi^tJ:fcl>T«!l^*tlfi:Z;l/+/US> 

(7) T*S*n5xX7^;U»ttgSSl^3tl/U?ie>i!|t 
7 X y 1 ©xX7^;KbSEStc<fc -3 TJe«*tlS t 

[0 0 9 81 ±IB<Dmfi£«S-r5SSfiE^ffi*;U#>^ 
a-;Utoxx5^;Wb5iStcj:y^«c:tij«T-*S, 6^ 

[0 0 9 9] Sfc. y'/U=i-;l'i:LTt±. ififfiZ/t/a- 

■^ajw-)W mm^ii^t&miktoy'Siy-iw mm 



;k illSttXli»iigaitt©5^f-57='*y-;k iffiSttX 

-;k msm5Ut'»mmkoy*<?^'rtijf-)W 'y<7a 
'\+-y-y-;k ^^iU's^^+t-y-zk >?j<5=-;U's+ity 
-;k xg^^u^N^-y-y-iU^iPpif s<i-5o 

[0 10 0] n^^tJ)V^>^tT)l^^-)Vt(m. 
7.T^;l/gJSfl5SliS:Sa£SlfSJSIS^<»: LT(i. ±SfiiB35 

Kxx^/Wbg|tStfitNTt±» ±EI&B&K3SSC^*JI/ 
'+C>i!iX7^;Kb^«^)gil9tcfcL^Tfl!I5l*tifcxx^ 
- JHbftSHi^^-rSiitfi'T-^So - 

[0 1 0 1 1 (ligBfiSe«[aC^fii*/U*:>llxX5^;Wb^ 
W *l?^(c6^6^5teBSfi6miC^*;l/<lf>^xX5^;l/ 
<b^t±. ^■©»?■t■^c2<lJ^4±<^)xx7';^»5&:tu 

^ftSStlft^S 1 flS*;U*r>Kx;5.?/u:&±fB©flgiSSl 
S^^ffi* ;l/<l?>^x^ 7^ ; Mb^ t ia*:-&fc-STffl 

lE6^**«8iB5ffl^BeC^fii»;P#>'KxXT^iWb-&!ftl©<ffi 
a (x;X5^;U«©{lSD li2J^±T'Stilf!tflcSiM**i 
:&t^tf. 4fiEJXTT'£SC:i:i?»^ L<. 3ffiJi(TT'a6 
«Ct<?J:y»$L<. 2fl5-pSSC<i:*i«?t(c»$L 
t\ fliBSgl^SC^fii*/U/1?>®x:;^xMb^©flsaij« 

[0 10 2] *m^Z'i^^mm^3S.^tii\^^ 

>KxX7^;Wb'&iteii:(i. mttMfb*«Slc2^i«±o 
x7.x;l'St>^Lfc^3i«qtrst.©tOflfi. 

fc*«ISlt2<lJiUi©xxx;USii«ie^Lfct,0D^. 2 
fl©x;^x;US|^±4?5t^lcmjS!e-& Lrc-> a ■^KXX 

»yU?l?>SEiXx;Wb^ti^S?. *^1S?. illg 

[0 10 3] *^^tc6^6-«IiMiSS!6MiC^<l*;l/<K>i? 
xxx;Wb-&4!!)fi^M«M<b*^S«^-r5ii^. ffittSe 

•rt^T'S•DTt,<J:L^^i«. Iimb^©A^14<DS.«ft^5 
ilffltt^<b*^gT'S5C:i6'^»$L<. ^•iD*^^ 



(15) 
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[0 10 4] ^tc. mmmtsmgs.^3'mti)i^^>i&j:7. 

LTl± 1 ffiZiUu-yk ^fii7';Hi-;l'Oi''-rtiT'S-D 

TS-ffiSC (8) : 
-COOR5 (8) 

tiC (7) 4i. R4l±g«ai~3 0©^<fc!lC^S*S 
T] T-SStlStiDi^ffSLt^ *6t. ±iaSC (7) 
«f © R4T'^3-n^Klb*^«0D^«ai± 2 ~ 2 4 
SCtij^JiyS* L<. 3~1 8T-J6«iltii«J:y»* 

(1) t^'©R1©s^?9^^:fcl^T«|J5^5•^^fc5';^=^^;^», 

Ktf»SLt\ afe. R47?«*tl«ge<b*lg«««7"J 

[0 10 5] j:©J:'5^Bia6Sjl^SC^j&;l/<)f>®x;i 
7^/Kb^©(fT-'b. Te-HISSC (9) : 
R700C- (R6) p-COORS (9) 

[SC«P. R6ttge^ai~8®iS^7;U+UVS5g 
U R7StfR8tiig-7:'*,S&o7:t>T*.J:<. -^n^ 
tiM^St 1 ~ 3 0 ©M<b*^SSa p fi 0 Xtt 1 « 

[0 1 0 61 ±iaa; (9) R6T-S**l^ill^y';U 

a. :rntfu>». :?'^u>». '^vf^uvs. ^4^5/ 

Sfc. R7SlfR8T-S**l5Mfb*^»<7)g^ati. 13 
i^©ayi~3 0. »SL<ti2~2 4. J:»J»$L< 
t±3~18T'5y. C®J:3&ft{b*ig»fcLTtt. ± 
IB-HSSC (1) «fa)R10g^^^£^>L^T«15^**^/^:7';^ 

U-^Uy'yU+yUa^irWSiT^o J&fc. ±iHit (9) 
"t", pttoxtti *S-rfl«x p<?0©li^tt2{icr)x;^ 
T^VUS (-COOR7, -COOR8) iPBge^Lfc-V 

ii'J'l^XXT^/UtS^So 

[0 1 0 71 ±iHsc (9) T-a^n-siiBfijgaic^fiBiJtj 



;^?^c>^IXx/^^±. tib— flsic (i o) : 

HOOC- (R6) p-COOH (1 0) 

R6Slfp(i-?-*l^'n±IB3C (9) «tJOR6Rtf 

*;U<t?VMt. TE-^ (11) : 
R7-OH (1 1) 

R7tt±ESC (9) tfiOR7si;R8t|^— 03£ 

grts^sri T-s*n« 1 fiffiz^i/a-zbtoxxx^u 

[0 10 8] ±IB^ (1 0) 7a;rtl^liB$fi^^${i 

^/N^'S. <riv^)i,m. 7i^\:^>m. trp^yvK, 

;l/<l?V^x7.5r;Kb'&%©iiB^l£fct'>T^5^*nfc 1 ffi 

?l?>exx^;i/^ 1 fiBZ/ua— ;wiv •^-n^'ti i a«m 
S4T'St^T^>J:<. 2aJj(±«li*^t>-e-T-SU^T«bJ: 

... 

[0 10 9] ±IB©x7.f ;Ugl5©gJS*«atfS(Sjfe 

«95^*ft«. Sfe. ^exx^;MbglStcfel^Tlt. ± 
. iBBgi5gj31^^<ffiA;l/<J?>lfxXx/Wb^©K5IKfc 
i^TCiJg^* *ifcxX7^yMbttjg*ffifflr 5 c t 

[0 110] 4:%q^©;$^»^}ii^!|«(i^ 3?mm^mti 
;U<Kv^x:^x;Kb^%XliBift6SiSBa^ffiA;l/;l?>il 
x7.x;Mb^%i©3-S©i">-rtiii^— 3&«^&t>OTSo 
T'feJ;<. S#Si^A;U.lt>Ki;^^;i/fb^i:BglS 

fflii*;l/.K>ifxx7';Kb^%ilili6fiiSfta^flii*;u?J?> 
»xXx;U{b^^©-^«8iJd©l£fD(i. flTttttDIi^ 

«ty»$L<tt5Hg%JiLh. *6te»$L<ttl OS 

mm^±m^mmt lt»* l < t* 6 o Ra%«Tx j: 

y»$L<ti5 0«S%JJiT. *5tC»SL<tt40a 

[0111] Sfcs 4:^^©;$^aJAIi«%£(^SSE$ 

{l*;l/<t? >SxXx;Kb^ <»: figaSSaSSC^flS* ;1/<J?> 
Kxx?;Wb^i©5R^S#tiyi^. ^SSE^fii*;U 
?l?>ffixx7^;Mb^tJiglttaEasc^*;P#vi6i;^ 

7')ito>m^m'titmzmm^tifk\,^if. asifP9 9 

/1~1/9 9TS5Ct)t?»$Lt^ 

[0 1 1 2] * SIC. :*:mmoi^m.ts.ibmmwc^L> 

7. l3BISliei£^Aii/<i;>fix;^T-/Kb-^o^W3 
tx ^#Si^ffi*;U?PvKxX7^/l4b-&%iRtffiga6Sl® 
jS:*;u?j5>SxX7^;Mb-&%)©^tto^wat©SSifc 
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05it6^S4O/6 0~9 9/1 T'feSil tirjf $L<v 
5 0/S0~9 5/5T'feSCtipJ:y»*L<v 6 0 
/4 0^9 0/1 OT-S^Cttf^S-SlCjf^ Ll-'o 

[0 113] z:(oii=>iz. :$i^f^<o^:M.1StimMmit. 
*;l/<Kvl?xXx;Kb^Stf/XliB§8SSimsC^:^ 

it LTl±. ^ffiA;U?K>^xx5^;Uig^©?f«»J4-p 
fflL''T'&J:<. *Ef®t::JSt:T. ^A/U^RvKxx?;!/ 

g»tLT4 0Ra%i-X±T'S*JIttP»$L<. 6 0 
Sfi%«±T'S5 CttfJ:y»$L<, 80 Sfi%W± 

T'SSC<!:A^*51j:»$ Lt^ ^fiffi*;U<tt>^xX5^;U 

[0 114] *S^^^^:^^t^T#ffiAJl/<^:>Mx;^7^;^S 

K<b*i!K4 : ±E©#filii*;U/1t>KxXxiWb^!t&IX^ 
0Dxxx;l/3S»54 (?KU:t-;l/xXx;k 
;^x;;^x;U^ . ?KyO^'ja-;k ?JCyt:xjux-7^ 
ik <Ky7xX;|/X-?;k 5/y3->. d^U 

v/p^-y-x /'C--7;u:tPx-^;u^©M^^^wrs 

^fiE54. §3B«Ptf 6nS3!>«. *^^^^fct^T^i. 

C Lt^. eft 

©iH-^Mliv ^ffi*/U<t?V^xxx;kS-&45si oosa 
gPlcJ* LT»S L < It 1 5 0 SaSPJMTT'fe U x .fc U » 

$L<l±i oofiagPT'SSo ^ffi*;U<l?>^xX7^;u 

[0 115] ^%^o^3E»;&ii^!ia»s ±fio)^tt 
;U<t?>MxX7^;Uil^Rl?iK®l^JS UTlH^^tiSS 

[0 116] *^^gcDJ%^«i56cDB0fti4. m^mn^ 
xx;k amy>sixx5F;uo7'H>ig. «siMby>ii 

xXx;USi;sy >®xX7^;l/A^6S«PJ: y stf 

< (b 1. 1 a© u y^t^i^^m^r^c t ty»^ l 
L\ cftsoyxb^it. y v^ttsy>g!iy';u 
*y-;k #yx-?;l<^7»;ua— ;utox;^7=^iUSS 

[0 117] Ri*«ltcti«liHf. y>^xX7^;UtLT 



hx hy's+5';P?K:^7i-hx hy^r^;u*X7x 
hy*^^;i/*X7i-F-. hyyx;u*X7i 

-hv hyx->;U*7.7x-h-. hy^^Vxi^yU^X^ 

X- h y Kx->;b*x7x- h y h y7^>//u* 
X7x— hyT^f-^x5/;b*X7x-h. hyo 

^'xi^Vl/^X^x- hy'\=t^-9-xv';l/*X7i- 

hy'^y^7=^->;i'*x-7x-f-. hy:t-^^xi/;U 
*:^:7x-h. hy:tU'r>u*x:7x-hv hy^xx 
;i/*x-7i-K hy^'us'ii/^x^x-h. hy*5/ 

U-X^U^KT-^x-h. •J^U5?;U5;7iX;U*X7x- 

+e/Ux;Uv?:7xx;i/*X7x-h§;^y>ig 
xx?;i/tLTtts K*X7i-hx 

*;^7x-h. K*x:7i-K. s^'v 

K*X7i— 'JV- VrS/lVy^-y K*:;^7x- 

X7x-h. v?'\:/^tx->iUy'->-y K*X7x-h. 

K*X7x-h§: ^y>^XX7';KDy'5>JetL 
Tttx B5IEK14y>KxXT-;K3[>yg^^U75V. x^yu 
7^>. zrnk^)UT5>. :^^;U7'5>. K>g^;i/7»5 

v?x^;l/7'5>. 5^:?^Pfcf;U7'5 

/uzsv. hyx^^uzsv. hyrpt/i/T'cv. h 

y^^^^UZcX hyO^yi'y'SV. hy'N+'>;l/7' 
hyvyf^/UT'Sy. hy*^'^;l/y'5>§©7' 
c>t<Dlg^;m«^by>Kxxx;UtLTfi. l-yx 
.-:;>?pprptr;u*x-7x-h. hy;?.-^ppxf- 
;U*;?.7x-h, hyx • ■5'PP7xx;k1^X7x— 
#y:J-*->7'iU+UV- tfX [5? (^^PDT'/U:*^ 

;u) ] *X7x-hS;ffiy>'lix;^7^;utLTit. 



(17) 



^Bi2 0 0 2-1 943 6 6 



[0 118] cn6©U>ft^«*%^©J$3|[«54li 

a<^>^n-«s») T^oit^ma^o. oi~5. oks 

J:y»$L<ttO. 0 2~3. OSSVot^^^'y 
[0 1 1 9] -^fc. *f|^(D)$^i8l>i^^:fcL^T. ^©fSl 

(1 ) ^x-^U-JJ^'J-Vv^^Ux-x^USx^K^^-Xb^ 

(2) 7;b4^;b^^*'J S/i^yUx-T^yUSx^K^-Xk^ 

(3) ^^'Jv'ey/UxXT-yHSx^K^^Mb^ 

(4) yv)Ut=¥->^>{t^ 

(5) 7;u+;i/:2l-+->5vfb^%i 

(6) iiigstx^K^^Mb^ 

(7) X#:t:-Mbliiil61l^>'XX5^il/ 

(8) x^lf:|^->^b^i!|a>i& 

[01201 (i)7i - yu-y 'J >'i;^;l/X-5^;Hix* 
^-Xb^tLTtt. afrfltilJiliv yji-)i^<f'Ji^i^)U 
X— 1 -/i/i' u ->-:^;Ux— 

K^gfei~i 30y';l/+;u»*i~3^iwr 
«t,©fi5W5n. fT-'£.M^a4~1 OOT'/l/^yUS 

;ux-?;k i -7^/U7i-;i''57Uv'-:^;ux-x;k 

s e c-:^5=';U7i-/l/'if'J->5/;l/X— t e r t 
-7^;U7i-;l/^^y->>?;l/X— 'O^/U^x- 
g ->5;;ux— x;k ^**>;U7 xX/U-Jf^iJ -V^yH 
-x;k '\:r?^)l/7x-;U-j«^'j->>?;Ux-7^;k 
yl/^ X x;U^f U v/l/X-T-;k y xx/U^U $/ 
5?;Ux-T^;k T^Sz/l/^ ix/l/^rij->5?;ux-?;l/S4(5 

[0121] (2) 7';U+;U->*y->>?;Ux-7^;l/Sx/if 
+->{b^<t LTii. a{*6«)icti. x->;u^"'J->s7;i/X 
-7^;k ■>V7=->;U^f«j->i?;Ux-?;k 
->v^;l/x-x;k h'J7='->;l/i?"'Jv'5?;i/X-5^;k t^K 
^xi/^b^^^U v'v^iUX-T^ik 2 -X^yU's^^i/yU-J^'J 



x/k 'O^txyx'J h-;l/5r h5^^'J5/v?;ux-? 
;k 1, 6-'N4:^■^^■>'>;?^-7^^;^y->i7;^x-x;k 

[0 12 2] (3) ^'Jv-S^jl/XXx/l^X^^-Xb^ 
JfetLTli. m»Mlct4TE-ISSC (12) : 
[fl;3] 

R— C— O— C— C— C 

.o o 

(±ISSC (12) tf. RttiK^ai~l SO^fbdc^S 
SSf) T-S*n5^b^%)iPPtf5ti5o 

[0 12 3] ±iBSC (12) 4". Rtt^«Sfc1~l 80 
m'ffcdc^S^a-ri?. c:©<fc335:^{b*^StLTtt. 
K^ai~1 8©7';U+^iU», K^S[2~1 sozylz-S^ 

u-^us. Be^a7~i 8(07)\^=^)iT'j-)im. mm 

a7~i 807">»-;l/7';l'+;l/»^t^WSti5. 

tfT-fe. Bima5~l SOZ^U^^^l/gv M^ia2~1 5 
07';l/^x;l/Ss 7xx;U«Rif8agai ~4©y»;l/4^ 

[0 12 4] ^U>'-:^;Ux;^5^;umx#+->-fb^%nD4» 

->vf;U-2. 2— :^J><9^iU:*--J'^yx-h. -ifU^/i^^U 
'<VV?x-h, ^fU->5;?;U- t e r t -Z^^^yU^^V^X 

[0 12 5] (4) y>Jl\^:t^'>^>^t^mtLTit. 
ft{*:6<ltCti. 1. 2-X,1?+->X5^U>. ZJlz+yU- 
1. 2-X?K4'5/7.^UV^ii'«5^T?*S. 

[0 12 6] (5) zyu+yi/^+i/^^-fb^tLT 
fiv 1. 2-x?K4->:74i>. 1. 2-x 

1. 2 -X?|?:^r5''\*1t>. 1. 2- 
X#:^^V''^r^^>. 1. 2-X?K:*^v':j-^^iX 1. 2 

-x?K+>'y:^V, 1, 2 -x?K+->5F*v, i, 2- 
x^K+iz-i/VxA^, 1, 2-x<K+->Kx*>» 1. 
2-x<|f+5/hy5?*X 1. 2-x<K+->^h^7^3!j 
1, 2-X<K+->/>v>^ix*>. 1. 2-x<J?4^5/ 
'v^^ttT^AV. 1. 2-x?|?4^->'\y^i7^»:x, 1. 
1. 2-X?K+>':tf ^fxAV. 2-X5K+5'y^7^A 
V. 1, 2-x?K:^rW=i+t>9<r«iJ5^T-#«. 
[0 12 7] (6) ii3®aCX?K=1rMb^t LTlt. T 

IB— fiSiC (1 3) : 
[<b4] 
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So 

[0 12 8] KSiSCXTK+Mk^t LT(±. M{*6*ltC 
ttmtfx 1. 2-X?ff+->->^^n'\*1t>. 1. 2- 

->;!/;«« 3, 4-x<jC:^->->^n'\+^+j->*;l/^jf4^ 
tf;?. (3. 4-X?K+->->^p/\+5/yU;^^ 
>U) ^y^-h. X:t^V-2. 3-X<|f:<r5'-/il/?|fil'-^-. 
X fT. (3, 4-X?K4=5/-6-^?^;U->-5'a'\+^5/ 

Zv^^-h. 2- (7-:j-4'-«ttr->^p 
[4. 1. 0] '\-:/h-3-'r;u) -xtfp (1. 3- 

v':t+'y^>-5, 3' - [7] t^Vyf:'y<?U [4. 
1. 0] ^y^Sl-y^ 4- (T -^f^il/X<K:t^->X5=- 

-1. 2-X;j<4^i/-2-^^;Uv"j7P^4^-9-i<,- . 
4-X<K:1r5/X9^jb-1. 

[0 12 9] (7) Ji^^^i/VdmmwEy:L7.y'iit l 

Ttt. x?K:t->fb**ifcBgjgai 2~2 0 

©BSB*if(tBe^Sn ~ 8<D7';U=i-;l/Xli-7 X y-;k 
7'yl/=t^;U7iy-;U<tcDxX7=;l/§6^J,x>T'^So ?tlc 

>'i^P'\+->;k ;<h+5/x^/k ^^'^ik 
St^:?'5=-;l/7 x3;Uxxx;l/3!)^»$ L < snSo 
[0 13 0] (8) Ji^^'yimm^t LT»4x 
tti. Z^xJA. «SI54«0!>*i%i-a©x,lf+-> 

[0 13 1] c:ns<^)X/if=t^-><b^^4)0D4'T"t.s <fcy^ 

7 1 x;l/ir g ->-:;;Ux-x;i^x,^?+->ft;^. U *> 
-:;/UxXx;uai/:K+Mb^. 8§«^x<K+v'fb^ 

x?K+->{bBiB6Ktyxxr;U3t>«»$L<. •i^U-V 
5?;l/x:^?;Hix?K+-><b^. |gSSCx<K4^5/<b^ 

[0 13 2] c:ns®X/K+->{b^%i«*5l?9<D:s$^;^ 

linSUi^)'&lfM»P) T-?-<D##gtf0. 1~5. Ogfi 
J;yff$L<tiO. 2~2. oaa%t3g:«d;-535: 
fia)X#4^5/{b^*ffi^-rS C t Lt% 
[0 13 3] Sfc. ±iB';>{b^Si;x.i?+Mb^ 

[0 13 4] *6tH:. *%^lci;J^s;*^;^>*«i^%ilc 

5l5J:yiia©J$^«|-»jStDSiJ. t e r t - 

^^yiz-p-^uv^-^k fX7iy-;UAS©7x>'— 



;US©gKbRS±5y, 7ix/l/-a— ^75=-;U7'S>s 

SOT'S >36©gKbl»±9J. 5^^*y>®ffi«as©sa« 

RSihiKI. mmti^^y>0. B5ii'fb-&%i^©®ESy. gi 

(D^tf§B^S(i4f (c$j@;t-n%t^£f:. v^wssm&m^ 

(Sj&^^^^SlKD^fitfiSIII) Ti?£L< 
{±1 0Sa%fi(T. J:»J»$L<tt5aa%JitTTS 

[0 13 5] ftfc. U>fb^. JeS{{b/<57-r>. fi3 
SI<b^fP©@ffSiJti. *%^©;^:SSI»ffl^q^a){b^ 

«iB^f*Ji^tti<b^WS^14fi5-HJtciiiLN'£,0D:&S 

[0-1 3 6] ^^^a>y^Mmimm(omsi&m.\,miz^ 

S*nSt>ij«^ 4 0 •CJCfclt51jiJtegi?»$ L < It 3 ~ 
5 0 0mm2/'s. .tUJ? $L< li4~4 0 OmmV 
s. ft'fc»$L<ti5~3 0 Omm2/s frSCtir 
*fc, 1 0 0'ClCfelt5ij*6a«»$L<l±1 
~5 0mm2/s» J:y»*L<tt1. 5~4 0mm2/ 
Ss gt»$U<»2~3 0mm2/s frSCtflS-p 

[0 13 7] ^Tz. *w^(07^ws^iimm(omsmK 

^tilttCK^S-tl^:^*)^ L < t± 1 . 0 X 1 0 11 0 
• cmJiLh. J:y»SL<t±1. 0 x 1 o12o - c mJJi 
±v et>»SL<tt1. ox 1 o13n • cmJJLhfT* 

f^-^i^Stn^^li. J I S C 2 10 1 r^^^^ 
jAStStS^ K^LTi!!lSLfc2 5'CT'«3!Mi [O • c 

[0 13 8] * 6U:, *«RS<DJ#««i5*«ifiE%©*i>^ 

ff*L<t±200ppmt<T. «ky»*L<tt100p 

pmJMTv at.»^ L<1±5 0 p pmJJtTt-rSCtJb^ 

[0 13 9] *6tCSfc. *^?9©5t^«S5fi«i^!ia(7)^ 

Tt^5^@'^OS6«El^±•rSfc46. »$L<ttO. 1 
mgKOH/gWT. ±y»$L<ttO. OSmgKO 

iS^rtt. J I S K 2 5 0 1 rc5ii)9(s,5vs^5|^- 
tffQfifiiaSt^^ iC^LTiSSLfcfil [mgKOH/ 

g] ^mmr^o 
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[0 14 0] isiz-^tc. *mmo>)%Mmim^^(OR 

L< « 1 0 0 p p mlXTv <fc y $f S L< (i 5 0 

T» j i s k 2272 rg-asips-aa 

fit [ppm] ^mmr^. 

[01411 ±iB©<tfiE^s-r5*%^©^^aKi&iiflE 

[01 4 2] -r&fcS. *^B^£D5$SSIS3iH*«§fiE%l 

fe<<!:tia<D;%j®i:. ^^^rsc t^f^sitrst, 

OT'feSo - 

[0 14 3] /\-r Ka7;U:tP*-/1?V (HFC) tL 
Tttv E?«ai~3s «f$L<tt1~2©/\< 
:d-PA-/1?>4f5^lf6tl5o Mi*6t|tC(±«9Atf, v^77U 
:^Pp<5i> (HFC-3 2) . h U-7;U;i-Pp<^i> (H 
FC-23) . ^>'?ytl^:tnx^> (HFC-1 2 
5) . 1. 1. 2, 2-x h-57;l/:j-PX^z> (HFC 
-134). 1. 1. 1. 2-7^h^7;U:tPX^»> 

(HFC-1 3 4a). 1. 1. 1 - h 'J7;l/:tPX^i. 
V (HFC-1 4 3a). 1. 1 ->?-7;U:tPX-$i>' 

(HFC-1 5 2a) #©HFC. XttiItl602SJM 

ttlglCJSCTiSlligS?**!^*^ ^jl(f H F C - 3 2* 
i!*;HFC-23m3S;HFC-134a*S6;HFC 
-1 2 5*34; HFC-1 34a/HFC-32 = 60 
~8 0SS%/4 0~2 On&%<0m^ ; H F C- 3 
2/HFC-1 2 5=4 0~7 0«a%/6 0~3 OH 
HFC-1 25/HFC-1 43a = 4 

o~6osa%/6 0'-4 0Hs%©s^; hfc- 

1 34a/HFC-32/HFC-1 25 = 60Hg;% 
/3 0M4%/1 Omm%0)S^m ; H F C- 1 3 4 a 
/HFC-3 2/HFC-1 2 5=4 0~7 0aa%/ 
1 5~3 5Ha%/5~4 0Ha%0!)S^; HFC- 
125/HFC-134a/HFC-143a=35~ 

5 5 1 ~ 1 5 4 o ~ 6 o sia%cD-s^ 

Lt^CJt LT^Jf StlS. * 5 icRi^ttfc 
It. HFC-1 34a/'HFC-32 = 70/30Sa 
HFC-3 2/HFC-1 25 = 60/4 
OMfi%©g-^; HFC-32/HFC-1 25 = 5 
0/5 0SjB%OS#% (R4 1 0 A) ; HFC-3 2 
/HFC-1 2 5 = 4 5/5 5HM%©-S^ (R 4 1 
OB) ; HFC-1 25/HFC-1 43a=50/5 



0aM%<^5ig-&%l (R5 0 7C) ;HFC-32/HF 
C-1 2 5/HFC-1 34a=3 0/1 0/6 0M« 
%Og^; HFC-3 2/HFC-1 2 5/HFC- 
1 3 4a=2 3/2 5/5 2K«%Og^ (R4 0 7 
C) ; HFC-3 2/HFC-1 25/HFC-1 34 
a = 25/1 5/60Sfi%fl!)g^ (R407E) : 
HFC-1 25/HFC-1 34a/HFC-1 43a 
= 4 4/4/5 2 Ha%©-S^ (R4 04A) 

5°C. 1fiJET-a<*©tO!)i?»SL<fflL^6ft5. m» 

mz^tm.m&^~5. »$L<«i~40y';i/*v. -> 

^Wtctt^j^tf. p<^i>. x^ux x^i>. :rptfix 
X ::rpy\->. ->'5'p:?^p/\°>. ^v-y^-y. 
'y'pu-y^z/. ^g^;i/>'^p-?'pyt>Xiic:ns©2a 

[014 4] 4:^(D;$S«IS^iH»li^!|^U:fe(ts;^a! 
1 0 O MM^tCjI^t LT;^a«>4tiW$ L < l± 1 ~ 5 

oomas!. <fcy»*L<tt2~4ooaMST'«So 

[0 14 5] :^^%(0;$^«gAffl«!fitoKi;;$^^a(H« 
[0 14 6] *^0^CD>%;i:^j6SiifiE!|4iSim^S|^3it* 

fmiifmt. 7^&smiSL wm. issi 
[0 14 7] ?$aiBEi&gi^ L7(i. ^:$is*;di$»€-rs 
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[0 14 8] ?gP©^8USMt->Xx/»«iST'£5Sfe 
my -f >il^ t LTli. Sr^X®^* 5 0 XSiLt(O^Sk^ 

<K'Jx^^>:^7^f u-h. .leuzs k-<5 k ^ku-i- 

'P-C-^tLTit. 1S^Xm^Sm^ 2 0XJ5(±flr>X^^ 
;U«^. mifx #'Jx:;i7=;k ^KUxXt^^Iz-CS K. 

«aLfcX:^-^ yUtta^^r 5*.<Dj{r»* L < S*l 
«o ^-^ttSLfcXT^^/U^tLTli. ?K'JxX5=;U-< 

(A I / E I ) , #'Jx;i^;U«TJBK. ^UZS K-f 

s K«±stj:«aLfc'b© (A i/PE) mimifsti 

[0 14 9] ^Jtl§lz:?E«t-5^itgiJtLTl±v «ffl?LS 
3. 3*>^;^hn-ixJetTs 2 5'C<DggK#;^5Jff2 

^If. a.X:tVBBifO ©©Sn'ii^iXH-g, XH- 
10, XH-11. XH-6 OO^iPPlfetlSo 
[0 15 0] 

[0 15 1] mssm^'^^ 2. Jtisgg9i~7 

1 ~ 1 2 RZfitMm 1 ~ 7 lut5L>Tli. ^ti^n 

WTK5^r»-»&tf -^unay^a 1 xaa 2 tcg^-ria«i: 

£Dl4tt (4 0°CRlfl OOXlEfct^SiHefiv ^KfiBD 

^sisifa2ioT^-ro 
[0 15 2] mm 

Sabi : 4 -5/^^ n^d^-b>- 1 . 2 -v^a^bat^Kv 
i s o-:/^y-;i/Ri52-x?-;i/>\4p-9-y-;U6^6?5 
snsxxxyl/ 

(xXt^;I/1 : 4 0Ba%. xx^;U2 : 8Ma%. x 

X'r)V3 : 5 2K*%) 

g5a2 : 1 . 2-'y<^u^d^^>'Jti)V^>m. \ 
51 y -yUSlf 2 - X5^;U^4^-y-y -;U3!)^ 5^6 tlSX7> 

(xXt-;I/4 : 3 8ga%. xx^;bS : 1 283%. 
xXx;U6 : 5 oafi%) 



g5fl4 : >^:i-^'^;^■t:/^>x- h 



s- 


Ii3 


s- 


;a4 


s- 


;a5 


s- 


1A6 



3 : ->*:i-i'5';l/7<SfU-h 



[0 15 3] (^»J) 
Wm\ 1 : **5?*>»^U5/-:^;1/XXt-;U 

u->v^;uxx^;bo 

[0 15 4] Ste. ±iB®»5Si tCjJtt^XXxiH ~ 
3(t^-*i^nTIB-HIBSC (14): 
[ft 51 



a 



COOR^ 
COOR''*' 



(14) 



T'Si*-*\5^ji«^r^4—>-57nv\4^-fe>-l, 2- 
>^*;U^K>lEXX5';UT*«y, #xx?iUKfel*5 r9 

[0l55]xx£2kl R9 : i s o-^?^;ua. R 
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